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DETAILED ACTION 



1. 



Claims 1-45 are pending in this application. 



Claim Objections 



2. 



Claim 9 is objected to because of the following informalities: 



a. 



In line 1 of claim 9, "system method" should read "system". 



Appropriate correction is required. 



Claim Rejections - 35 USC § 112 



3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2, 9, 12, 27, 32, 41, 43, and 45 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. 

5. Claims 2, 9, 12, 27, 32, 41, 43, and 45 refer to virtual machines running "arbitrary 
operating systems for which no soft device drivers exist on the market". An "arbitrary 
operating system" is so broad that it could include any operating system that has been 
developed. No matter what virtual machine is cited showing an operating system in 
common usage, a myriad of obscure and unknown operating systems could be relied 
upon. This limitation provides no concrete basis on which to evaluate its merits. 
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Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by the applicant 
for patent, except that an international application filed under the treaty defined in section 351(a) shall 
have the effects for purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 

7. Claims 1, 3-8, 10-11, 13, 16, 19, 23-26, 31, 33-34, 36, 40, 42, and 44 are 
rejected under 35 U.S.C. 102(e) as being anticipated by Bugnion et al. (USPN 
6,496,847) (hereinafter Bugnion). 

8. As per claims 1, 8, 11, 26, 31, 40 5 42, and 44 Bugnion teaches the invention as 
claimed, including a hardware platform including a hardware component of a soft device 
(col. 7 lines 12-25); 

constructing a soft device, comprising implementing a driver of the soft device in 
a virtual machine monitor (col 4 lines 52-61); and 

making the soft device available for use by one or more virtual machines coupled 
to the virtual machine monitor (col. 7 lines 12-25). 

9. As per claims 3, 10, 13, 16, 19, 28, 33-34, and 36, Bugnion teaches the invention 
as claimed, including exporting an emulation of a fixed function hardware device to said 
any of the one or more virtual machines (col. 7 lines 12-25); 
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by presenting the first virtual machine to the second virtual machine as an 
external, internal, or hardware device (col. 8 lines 5-19); and 

emulating communication between the first virtual machine and the second virtual 
machine (col. 15 line 58 - col. 16 line 3). 

10. As per claim 4, Bugnion teaches the invention as claimed, including performing 
computations requested by said any of the one or more virtual machines without 
notifying a residual fixed function device (col. 8 lines 33-52). 

11. As per claim 5, Bugnion teaches the invention as claimed, including transferring 
an operation requested by said any of the one or more virtual machines to a residual fixed 
function device (col. 8 lines 33-46); and 

the residual fixed function device performing the operation requested by said any 
of the one or more virtual machines (col. 8 lines 5-19). 

12. As per claim 6, Bugnion teaches the invention as claimed, including performing a 
portion of computations requested by said any of the one or more virtual machines to a 
residual fixed function device (col. 8 lines 5-19; col. 8 lines 33-52); and 

performing a set of operations on hardware registers of a residual fixed function 
device to complete a task requested by said any of the one or more virtual machines (col. 
9 lines 41-51). 
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13. As per claim 7, Bugnion teaches the invention as claimed, including manipulating 
data stored in memory to effect zero or more transformations (col. 7 lines 32-45); and 

transferring data to or from a residual hardware device using a direct memory 
access (DMA) technique (col. 7 lines 32-45; col. 12 lines 6-19). 

14. As per claim 23, Bugnion teaches the invention as claimed, including configuring 
the first virtual machine to match the hardware device (col. 7 lines 12-25). 

15. As per claim 24, Bugnion teaches the invention as claimed, including the software 
component of the soft device comprises at least a portion of software of a fixed function 
device (col. 8 line 66 - col. 9 line 19). 

16. As per claim 25, Bugnion teaches the invention as claimed, including varying the 
portion of software that is used as the software component depending on how closely the 
first virtual machine matches the hardware device (col. 8 line 66 - col. 9 line 19). 

Claim Rejections - 35 USC §103 

17. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



/ 
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18. Claims 2, 9, 12, 27, 32, 41, 43, and 45 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bugnion. 

19. As per claims 2, 9, 12, 27, 32, 41, 43, and 45 Bugnion does not specifically 
teaches the one or more virtual machines running arbitrary operating systems for which 

no corresponding soft device drivers exist on the market. However, this limitation seems 
to reflect that the virtual machines are configured to emulate specific peripheral devices 
that have specific operating systems associated with them. While every peripheral device 
on the market has a device driver associated with it such that it is able to function on its 
particular system, drivers are likely not available for a virtualized version of the device. 
Bugnion provides the functionality of allowing a virtual machine to emulate system 
devices by virtualizing the resources associated with it, including the device drivers. 
Thus, Bugnion would be able to generate the appropriate soft device driver to allow the 
virtual machine to properly emulate the device. 

20. Claims 14-15, 17-18, 20-22, 29-30, 35, and 37-39 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Bugnion in view of Lim et al. (USPN 6,795,966) 
(hereinafter Lim). 

21. ' As per claim 14-15, 17-18 20-22, 29-30, 35, and 37-39, Lim teaches the invention 
as claimed, including emulating communication by providing a virtualized device (col. 7 
lines 38-45; col. 14 lines 28-33) that provides a communication link between the first and 
second virtual machines by linking the virtualized device to the soft device and trapping 
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and reflecting access to the virtualized devices (col. 7 lines 45-54; col. 14 lines 33-43), 
wherein the virtualized device is any one of a PCI card, an external USB device, an 
internal USB device, a network interface card, and any other standard personal computer 
device (col. 16 lines 16-34). 

22. It would have been obvious to one of ordinary skill in the art to combine Bugnion 
and Lim as the method disclosed by Bugnion provides all the necessary tools to virtualize 
an entire computer system, but does not specifically mention how communication is 
handled between virtual machines that are acting as peripheral devices. There is a great 
deal of overlap in the disclosures of Bugnion and Lim, but Lim is cited to show that a 
virtual machine can be used to emulate any type of peripheral device and appear to the 
host operating system as though it were the original device. All communications that are 
normally routed through the peripheral device go through the virtual machine, and the 
virtual machine transparently communicates with the physical resources. As any 
component can be virtualized, the typical manner in which a device operates is inherently 
implemented within the virtual machine. 

Conclusion 

23. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Syed J Ali whose telephone number is (571) 272-3769. 
The examiner can normally be reached on Mon-Fri 8-5:30, 2nd Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai T An can be reached on (571) 272-3756. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Syed Ali 

November 30, 2004 





